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to the following designated Offices on the date indicated above as the date of mailing of this Notice: 
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In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
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Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22) 740.14.35 



Authorized officer 

J. Zahra 

Telephone No. (41-22) 338.83.38 



Form PCT/IB/308 (July 1996) 



3929705 




TENT COOPERATION TR^ N 



PCT/EP00/09499 



NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 


To: 

RUUSKANEN Juha-Pekka REGEBV^IO' 
Page White & Farrer 

54 Doughty Street ID r to /»»»'. 
ROYAUME-UNI 


Date of mailing (day/month/year) 
08 February 2002 (08.02.02) 


Applicants or agents file reference 
102958/JPR 


IMPORTANT NOTIFICATION 


International application No. 
PCT/EP00/09499 


International filing date (day/month/year) 
27 September 2000 (27.09.00) 


1. The following indications appeared on record concerning: 

X the applicant j ] the inventor [J the agent j~J the common representative 


Name and Address 

NOKIA NETWORK^OY 
Keilalahdentie 4 
FIN-02150 Espoo 
Finland 


State of Nationality 
Fl 


State of Residence 
Fl 


Telephone No. 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded c 
j | the person X the name |H] the address ]~\ the nationality Q 


oncerning: 

~~| the residence 


Name and Address 

NOKIA CORPORATION 
Keilalahdentie 4 
FIN-02150 Espoo 
Finland 


State of Nationality 

Fl . | 


State of Residence 
Fl 


Telephone No. 


Facsimile No. 


Teleprinter No. 


3. Further observations, if necessary: 


4. A copy of this notification has been sent to: 
[X] the receiving Office □ the designated Offices concerned 
| ] the International Searching Authority [x] the elected Offices concerned 
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ACTION 


International application No. 
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International filing date (day/month/year) 

27/09/2000 


(Earliest) Priority Date (day/monttvyearj 

29/09/1999 


Applicant 






NOKIA NETWORKS 0Y 









This international Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 



sheets. 



This International Search Report consists of a total of o 

\T\ It is also accompanied by a copy of each prior art document cited in this report. 



Basis of the report 

a With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 

b With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 
p~| contained in the international application in written form. 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 

the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 



□ 



□ 
□ 
□ 
□ 



2. 
3. 



□ the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

| | Certain claims were found unsearchable (See Box I). 
| | Unity of invention is lacking (see Box II). 



4. With regard to the title, 

|Xl the text is approved as submitted by the applicant. 

| | the text has been established by this Authority to read as follows: 



5. With regard to the abstract, 

IXl the text is approved as submitted by the applicant. 

H the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box m. The £PP^ ma Y' 
□ within one month from the date of mailing of this international search report, submit comments to this Authority. 

6 The figure of the drawings to be published with the abstract is Figure No. 3- 

nn 5 *t f None of the figures. 

Pr| as suggested by the applicant. I — I 

| | because the applicant failed to suggest a figure. 

| | because this figure better characterizes the invention. 
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Patent family members are listed in annex. 



° Special categories of cited documents : 

"A* document defining the general state of the art which is not 

considered to be of particular relevance 
■E* earlier document but published on or after the international 

filing date 

■L* document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

■O" document referring to an oral disclosure, use, exhibition or 
other means 

■P' document published prior to the international filing date but 
later than the priority date claimed 



"T* later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

■V document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 
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(PCT Article 36 and Rule 70) 
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102958/JPR 



International application No. 
PCT/EP00/09499 



See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 



international filing date (day/month/year) 
27/09/2000 



Priority date (day/month/year) 
29/09/1999 



International Patent Classification (IPC) or national classification and IPC 
H04B17/00 



Applicant 

NOKIA NETWORKS OY et al. 



1 This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 6 sheets, including this cover sheet. 

m This reDOrt is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
Jee^Ten^ basis for this report and/or sheets containing rectifications made before th,s Authority 

(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 2 sheets. 



3. This report contains indications relating to the following items: 

I Basis of the report 

Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 
Certain documents cited 
Certain defects in the international application 
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III 
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IV 
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VI 
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□ 



Date of submission of the demand 
27/09/2000 



Name and mailing address of the international 
preliminary examining authority: 
European Patent Office 

D-80298 Munich 
____ Tel. +49 89 2399 - 0 Tx: 523656 epmu d 

Fax: +49 89 2399 - 4465 



Date of completion of this report 
21.12.2001 



Authorized officer 
Burghardt, G 

Telephone No. +49 89 2399 8979 




Form PCT/IPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



# 

International application No. , PGT/E POO/09499 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

1-12 as originally filed 

as originally filed 

as received on 01/1 0/2001 with letter of 28/09/2001 

Drawings, sheets: 

1/2,2/2 as originally filed 

With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 
□- filed together with the international application in-computer readable form, 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 



Claims, No.: 

3-7,8 (part) 

1,2,8 (part), 
9-11 



Form PCT/lPEA/409 (Boxes l-VIII, Sheet 1) (July 1998) 



INTERNATIO^ / lnte mational application^. PCT/E POO/09499 
EXAMINATION REPORT — 



□ the description, pages: 

□ the claims, ' Nos.: 

□ the drawings, sheets: 

. □ This report has hesh wished as . ^**~3S* ™ ™* ^ ^ 

considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Anyreplacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

. N on-ea,ab„s„men, c, opinio- w«h regard .o no.e»y, inventive e,ep and industrial * 

Tha rations Aether ,ha Calmed invention appaars ,o ba novel .» *£. ah invenbve s,ap (.0 ba non- 
' oaS or to be industrially applicabia have hot baah ettamtned ,n raspact of. 

□ the entire international application. 

^ claims Nos. 1-5,7,8. 
because: 

□ ma said int.rna.iona. appiication. or the said Cairns Nostra .0 the following subieC made, which does 
not require an international preliminary examination (spec/ly). 

B the description, claims o, drawings 'Indicate ^icuKr etements oeW or said Calms Nos. ,-5.7.8 are ao 
unclear that no meaningful opinion could be formed (speedy), 
see separate sheet 

□ fha cairns, or aaid Calms No, are so inadequate,, supported by me description tha, no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 
Instructions: 

□ the written form has not been furnished or does not comply with the standard 

□ the computer readable form has not been furnished or does not comply w.th the standard. 

V Reasoned statement under Art.Ce 35(2) with regard to noveity, inventive step or industria, appiicabi.ity; 
' citations and explanations supporting such statement 
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1. Statement 
Novelty (N) 

Inventive step (IS) 



Yes: 


Claims 


6,9-11 


No: 


Claims 




Yes: 


Claims 


6,9-1 1 


No: 


Claims 




Yes: 


Claims 


1-11 


No: 


Claims 





2. Citations and explanations 
see separate sheet 



VII. Certain defects In the international application 

The following defects in the form or contents of the international application have been 
see separate sheet 
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Form PCT/IPEA/409 (Boxes l-Vlil, Sheet 3) (July 1998) 



INTERNATIONAL PRELIMINARY International application No. PCT/EP00/09499 
EXAMINATION REPORT - SEPARATE SHEET ■ v 



Re Item I 

Basis of the report 

Claims 1 and 8 are based on original claims 1 and 8 and the description, page 1 1 . 
Re Item III 

Non-establishment of opinion with regard to novelty, inventive step or industrial 
applicability 

The feature added to independent claims 1 and 8 "said network indicator associating 
with a corresponding feature of the communication path than said third indicator" is so 
unclear that novelty and inventive step cannot be assessed. 



Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . Reference is made to the following document: 

D1 : US-A-5 828 672 (TURCOTTE ERIC ET AL) 27 October 1 998 (1 998-1 0-27) 

2. The combination of features of claims 1 , 2 and 6 is neither known from, nor 
rendered obvious by, the available prior art. 

The same applies to the combination of claims 8 and 9. 



Re Item VII 

Certain defects in the international-application 

1 . The features of the claims are not provided with reference signs placed in 
parentheses (Rule 6.2(b) PCT). 

2. Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background art 
disclosed in the document D1 is not mentioned in the description, nor is this 
document identified therein. 



Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 1997) 



INTERNATIONAL PRELIMINARY International application No. PCT/EPOO/09499 

EXAMINATION REPORT - SEPARATE SHEET ■ 

3. The description should have been brought in conformity with the newly filed 
claims as required by Rule 5.1(a)(iii) PCT. 



Form PCT/Separate Sheet/409 (Sheet 2) (EPO-April 1997) 



01-10-2001 
4' 



EP0009499 
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15 



20 



25 



30 
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Claims 

1. A method in a communication system for estimating a 
network indicator of a communication path between a first 
station and a second station comprising: 

determining at the second station a first indicator of 
the communication path in a direction from the first station 
to the second station; 

dete'rmining at the first station a second indicator of 
the communication path in a direction from the second station 
to the first station, said second indicator associating with a 
corresponding feature of the communication path than said 
first indicator; 

determining at the second station a third indicator of 
the communication path in the direction from the first station 
to the second station; and 

estimating the network indicator of the communication 
path in the direction from the second station to the first 
station based on the determined first, second and third 
indicators, said network indicator associating with a ^ 
corresponding feature of the communication path than said 
third indicator. 

2. A method according to claim 1, wherein the second station 
comprises a base station of a cellular communication system, 
the first station comprises a mobile station of the cellular 
communication system, the communication path comprises a radio 
-1-in-k between the stations, -the first indicator comprises a bit 
error ratio in uplink direction, the second indicator 
comprises a bit error ratio in downlink direction; the third 
indicator comprises a frame erasure ratio in uplink direction; 
and the network indicator to be estimated comprises a frame 
erasure ratio in downlink direction. 



AMENDED SHEET 



EP0009499 

# 

^associating' with a corresponding * feature of the communication 
path than said first indicator; . • 

a measurement unit at the second station for determining 
a third indicator of the communication path in the direction 
from the first station to the second station; and 

control unit for estimating a further indicator of the 
communication path based on the determined first, second and 
third indicators, said further indicator associating with a 
corresponding feature of the communication path than said 
third indicator . 

9. A communication system according to claim 8, wherein the 
second station comprises a base station of a cellular 
.communication system, the first station comprises a mobile 
15 station of the cellular communication system, the 

communication path comprises a radio link between the 
stations, the first indicator comprises a bit error ratio in 
uplink direction, the second indicator comprises a bit error 
ratio in downlink direction; the third indicator comprises a 
20 frame erasure ratio in uplink direction, and the further 
indicator comprises a frame erasure ratio in downlink 
direction . 

10. A communication system according to claim 8 or 9, wherein 
25 the estimated indicator is used for assessing the quality of 
the communication path, 

1-1. A communication system according to any of claims 8 to 
-10, wherein the control unit is arranged to correlate the 
30 first indicator, the second indicator and the third indicator 
for obtaining the further indicator. 



01-10-2001 



5 



10 



AMENDED SHEET 



MT34AM0T 



Claims 



1. A method in a communication system for estimating a 
network indicator of a communication path between a first 
station and a second station comprising: 

determining at the second station a first indicator of 
the communication path in a direction from the first station 
to the second station; 

determining at the first station a second indicator of 
the communication path in a direction from the second station 
to the first station, said second indicator associating to a 
corresponding feature of the communication path than said 
first indicator; 

determining at the second station a third indicator of 
the communication path in the direction from the first station 
to the second station; and 

estimating the network indicator of the communication 
path in the direction from the second station to the first 
station based on the determined first, second and third 
indicators . 

2. A method according to claim 1, wherein the second station 
comprises a base station of a cellular communication system, 
the first station comprises a mobile station of the cellular 
communication system, the communication path comprises a radio 
link between the stations, the first indicator comprises a bit 
error ratio in uplink direction, the second indicator 
comprises a bit error ratio in downlink direction; the third 
indicator comprises a frame erasure ratio in uplink direction; 
and the network indicator to be estimated comprises a frame 
erasure ratio in downlink direction. 
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associating to a corresponding feature of the communication 
path than said first indicator; 

a measurement unit at the second station for determining 
a third indicator of the communication path in the direction 
from the first station to the second station; and 

control unit for estimating a further indicator of the 
communication path based on the determined first, second and 
third indicators . 

9. A communication system according to claim 8, wherein the 
second station comprises a base station of a cellular 
communication system, the first station comprises a mobile 
station of the cellular communication system, the 
communication path comprises a radio link between the 
stations, the first indicator comprises a bit error ratio in 
uplink direction, the second indicator comprises a bit error 
ratio in downlink direction; the third indicator comprises a 
frame erasure ratio in uplink direction, and the further 
indicator comprises a frame erasure ratio in downlink 
direction . 



10. A communication system according to claim 8 or 9, wherein 
the estimated indicator is used for assessing the quality of 
the communication path. 

11. A communication system according to any of claims 8 to 
10, wherein the control unit is arranged to correlate the 
first indicator, the second indicator and the third indicator 
for obtaining the further indicator. 
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Determine a BER for the uplink/Determine a BER for the 
downlink/Determine a FER for the uplink 
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Transmit the determined information 
to a controller 
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Estimate at the controller a FER for the downlink 
based on the received BERs and the FER 



(57) Abstract: The present invention relates to estima- 
tion of a network indicator of a communication path be- 
tween a first station and a second station in a commu- 
nication system A first indicator of the communication 
path in a direction from the first station to the second 
station is determined at the second station. A second in- 
dicator of the communication path in a direction from 
the second station to the first station is determined at 
the first station. Said second indicator associates to a 
corresponding feature of the communication path than 
said first indicator. A third indicator of the communica- 
tion path in the direction from the first station to the sec- 
ond station is determined at the second station. The net- 
work indicator of the communication path in the direc- 
tion from the second station to the first station is then es- 
timated based on the determined first, second and third 
indicators. 
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ESTIMATING AN INDICATOR. FOR A COMMUNICATION PATH 

Field of the Invention 

The present invention relates to a communication path or link 
in a communication system, and in particular, but not 
exclusively, to estimation of an indicator for use in managing 
a communication path between at least two stations of a 
communication system. 

Background of the Invention 



A communication network may comprise a cellular radio network 
consisting of cells. The cellular telecommunication networks 
typically operate in accordance with a given standard (or 
several standards) which sets out what the elements of the 
network are permitted to do and how that should be achieved, 
in most cases a cell can be defined as a certain area covered 
by one or several base transceiver stations (BTS) serving 
20 mobile stations (MS) within the cell via a radio interface. 
Each base-station has a radio transceiver capable of 
transmitting radio signals in downlink to and receiving radio 
signals in uplink from the area of a cell next to the base- 
station. By means of these signals the base station can 
communicate with the mobile station (MS) terminal in that 
cell, which itself includes a radio transceiver. Each base 
station may be conhected €o a" Ease station controller (BSC) or 
to any other controller functionality provided by the cellular 
network. Thus a mobile station (MS) or similar user equipment 
(UE) within a cell of the system is continuously controlled by 
a node providing controller functionality. Examples of the 
network controller include said base station controller (BSC), 
a radio network controller (RNC) and a mobile switching center 
(MSC) , but other control nodes may also be used for the 
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implementatibrr'of ■ the network control functionality'. The 
controller can be linked * further to the public ' telephone 




network and/or to other networks such as packet data networks. 
By means of this system a user of the MS can establish a 
5 telephone call to the public network via a BS in whose cell 
the MS is located. 

The location of the MS could be fixed (for example if it is 
providing radio communications for a fixed site) or the MS 

10 could be moveable (for example if it is a hand portable 

transceiver or "mobile phone") . When the MS is moveable it may 
move between cells of the cellular radio system. As it moves 
from one cell (the "old cell") to another cell (the "new 
cell") there is a need to hand it over from communication with 

15 the BS of the old cell to the BS of the new cell without 

dropping the call due to a break in communications between the 
mobile station and the network. This process is known as 
handover. A need can also arise to hand over a MS whose 
location is fixed, for example if atmospheric conditions 

20 affect its communications with the old BS and call quality can 
be improved by handing it over to another BS or if there is a 
need to free up capacity of the old BS . 

In some cellular systems a mobile station is capable of making 
25 traffic communications with more than one base station at one 
time. This macrodiversity arrangement allows greater 
reliabil ity of communications and can reduce th e requi red _ 
transmission power. It also means that handovers between one 
base station and another can be performed in a gradual 
30 ("soft") rather than an abrupt ("hard") way. 

The control node conventionally receives information relating 
to the quality of communications between the MS and the BSs 
and optionally other information such as data on the load on 
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' !:? " ;: v : ^at :: least some a: 6f "'• ; the v "BSs . The'cdritrol node uses 'this* 

• information to' various functions. For example, by using this' 
information the control node may determine which base 
station (s) an MS should communicate with and issues 
5 instructions to the BS and the MS accordingly. 

The mobile station and/or the base station may measure and/or 
define several indicators or parameters concerning the 
communication path connection, such as quality of the received 

10 signal, signal levels (power ) between the receiving and 

transmitting stations, distance between the stations and so 
on. The stations can be provided with appropriate means for 
defining a value for any parameter that can be measured for 
the interaction between the mobile station and any of the base 

15 stations or the radio transmission conditions in a cell. 

In a cellular radio communication system, such as the GSM 
based systems, voice quality in a transmission over a 
communication path between a base station and a mobile station 
20 can be assessed based on a network indicator determined for 
the connection. Corresponding indicators may be defined both 
in uplink and downlink. 

Currently the most commonly used quality parameter or 
25 indicator is so called Bit Error Ratio (BER) , which is used 
e*.g. in the GSM (Global System for Mobile) based network 
systems. The_BER is a mea sure defining the .level _ of. quality^ 
for data transmission expressed as the relationship between 
erroneous bits and the total number of transmitted bits. The 
30 BER can be defined e.g. by sending a known bit pattern and 
counting the number of incorrectly received bits in the 
receiver. 
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' ^ ■'k problem witfi the BER is that ''It ' measures the rate " of ' the bit 
errors before an error correction mechanism. Therefore it does 
not take any improvements possibly produced by the error 
correction mechanism into the connection quality. If the 
5 functionality and/or efficiency of the error correction 

mechanism changes during the operation of the system, the BER 
values may no longer provide reliable information for 
assessing the quality of the transmission. The reliability of • 
the BER based quality estimations may also become poorer due 
10 to new functionalities introduced into the network. The new 

functionalities could be such as Frequency Hopping or dynamic 
Channel Coding. 

The inventor of the present invention has identified that 
15 frame erasure ratio (FER) could form a network indicator that 
could be used for the transmission quality estimation and that 
by using FER at least some of the problems of the BER could be 
avoided. In general, the FER represents the percentage of 
frames being dropped due to high number of non corrected bit 
20 errors in the frame. The FER can be a measurement of the 

results of 3-bit cyclic redundancy check for speech channels 
that is made along with a bad frame indicator (BFI) . For 
signalling channels the FER is a measurement of errors in the 
block code used for the transmission. 

25 

A problem with the FER is that the current terminals do not 
. report .downlink FER to the net work. There is no appropriate 
solution to manage the current terminals in a system that may 
base the connection control to an indicator such as the FER. 
30 It would thus be desirable to be able to define the FER or a 
similar network indicator by some other means than by 
receiving information of the indicator from a terminal that 
received the transmission. 



4 



WO 01/24418 




PCT/EP00/09499 



Summary of the invention 




It is an aim of the embodiments of the present invention to 



address one or several of the above problems . 

5 

According to one aspect of the present invention, there is 

provided a method in a communication system for estimating a 

network indicator of a communication path between a first 

station and a second station comprising: 
10 determining at the second station a first indicator of 

the communication path in a direction from the first station 

to the second station; 

determining at the first station a second indicator of 

the communication path in a direction from the second station 
15 to the first station, said second indicator associating to a 

corresponding feature of the communication path than said 

first indicator; 

determining at the second station a third indicator of 

the communication path in the direction from the first station 
20 to the second station; and 

estimating the network indicator of the communication 

path in the direction from the second station to the first 

station based on the determined first, second and third 

indicators . 



According to another aspect of the present invention there is 
provided a communication system comprising a first station;, a 
second station; a communication path between the first and the 
second stations; a measurement unit at the second station for 
30 determining a first indicator of the communication path in a 
direction from the first station to the second station; a 
measurement unit at the first station for determining a second 
indicator of the communication path in a direction from the 
second station to the first station, said second indicator 
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associating to a corresponding feature* of the communication 
path than said" l f ir.st indicator; "a measurement unit at the 
second station for determining a third indicator of the 
communication path in the direction from the first station to 
5 the second station; and control unit for estimating a further 
indicator of the communication path based on the determined 
first, second and third indicators. 

According to further aspects the second station comprises a 
10 base station of a cellular communication system, the first 
station comprises a mobile station of the cellular 
communication system, the communication path comprises a radio 
link between the stations, the first indicator comprises a bit 
error ratio in uplink direction, the second indicator 
15 comprises a bit error ratio in downlink direction; the third 

indicator comprises a frame erasure ratio in uplink direction; 
and the network indicator to be estimated comprises a frame 
erasure ratio in downlink direction. 

20 The estimated network indicator may be used for assessing the 
quality of the communication path. 

The network indicator may be obtained based on a correlation 
between the first indicator, the second indicator and the 
25 third indicator. The network indicator may be obtained by 

multiplying said second indicator by the third indicators and 
_di.V-i.ding. the. result by the. first indicator. 

Information about the first indicator, the second indicator 
30 and the third indicator may be passed to a controller of the 
communication system and computing the network indicator by 
the controller. 

Brief Description of Drawings 
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" For' better understanding of the present invention," reference 



will now be made by way of example to the accompanying 



drawings in which: 



5 



Figure 1 shows schematically the configuration of a part 



of a typical cellular radio telecommunications network; 

Figure 2 is a more detailed illustration of a mobile 
station and base station pair; 

Figure 3 is a flowchart illustrating the operation of one 
10 embodiment of the present invention. 

Description of Preferred Embodiments of the Invention 

The present reporting method and associated apparatus will be 
15 described below with general reference to the GSM system, but 
it will be understood that the method is analogously 
applicable to provide enhanced parameter estimation in other 
telecommunications systems . 

20 Reference is made to Figure 1 illustrating one system in which 
the embodiments of the invention may be employed. The 
exemplifying system is a mobile radio communication system 
allowing a plurality of mobile stations MSI, MS2, MS3 to 
communicate with a base (transceiver) station BTS in a common 

25 cell via respective channels CHI, CH2, CH3 . Although not 
shown, the mobile stations may also move from one cell to 
another- cell.. The_ radio— communication- bet ween. ..a._tr ansmitting- 
station and a receiving station may be implemented in any 
appropriate manner and may be based on any communication 

30 standard. Therefore the communication path as such will not be 
described in more detail herein. It is sufficient to note that 
each base transceiver station (BTS) is arranged to transmit 
signals via a radio interface or link to and receive signals 
from the mobile stations MS located in a cell associated with 
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the given base transceiver station . Likewise, each mobile 
"'station MS is able to transmit signals to and receive signals 
via a radio interface or link from the base transceiver 
station BTS. 

5 

The base station is connected to a controller, which in one 
form of the exemplifying GSM system comprises a base station 
controller (BSC) . The BSC may be connected further to a Mobile 
Switching Centre (MSC; not shown) . In the described embodiment 

10 the BSC is used as a radio network controller- However, in 

some arrangements the MSC could be used for controlling one or 
several base stations. In some embodiment the BSC between the 
MSC and the base station may also be omitted. The network 
controller functionality is for controlling its service area, 

15 i.e. the cells and base stations connected to it. It is noted 
that typically more than one network controller is provided in 
a network. The network controller is also connected further to 
other elements or parts of the telecommunications network 
system via a suitable linking or gateway apparatus, such as 

20 Gateway Mobile Switching Centre (GMSC; not shown) . 

The implementation of the basic communication formatting 
between the mobile station, the base station and the 
controller in GSM systems is known, and will thus not be 

25 discussed in more detail herein. It is sufficient to note that 
the interface may comprise channels in both uplink and 
downl-i-nk--d-i-rec-ti-ons— between— the- mobile- station i-n- the -eel-1- 
associated with a given base station and that the information 
sent to and from the mobile station may be sent in any 

30 suitable format. The information may include, for example, an 
identification of a mobile station in a message sent from the 
mobile station identifying the particular mobile station (for 
instance, MS ID and/or IMSI (Mobile Station Identity and/or 
International Mobile Subscriber Identity, respectively) ) . 
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The" mobile stations 'and the base station are arranged to 
perform measurements in order to be able to provide predefined 
information to the controller. These measurements may be of 
5 any appropriate feature that is in some way indicative of the 
quality or some other characteristics of traffic 
communications over the link between the mobile station and 
the base station The information may comprise various 
parameters or indicators, such as an indicator from which it 

10 is possible to estimate the quality of the connection. 

Examples are signal strength of the base station for the cell 
as received at the mobile station and vice versa, error rate 
of communications (e.g. bit error rate or frame error rate), 
or delay or distortion of such communications . The information 

15 of the measurement results may then be used e.g. by the 

controller functionality. For example, the controller may use 
the information to decide an appropriate cell that can be 
selected for serving the mobile station 

20 Figure 2 shows in more detail a mobile station and base staion 
pair capable of operation in the system of figure 1. The 
mobile station, which in this case is a cellular telephone, 
includes a radio transceiver unit 20, a measurement unit 21 
and a control unit 22. The base station includes 

25 correspondingly a radio transceiver unit 23, a measurement 

unit 24 and a control unit 25. The controller BSC is shown to 
include . a control unit _26. for accomplisMng_cpmpuU of 
the embodiments of the invention. These units may be 
implemented as distinct units as illustrated in figure 2 or by 

30 software running on common hardware. 

The transceiver 20 of the mobile station transmits traffic 
signals to and receives traffic signals from one or more base 
stations to which the mobile station is currently attached. 
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ThW'Vransmissions to and from the mobile station are spirt 
into multrframes; each of which occupies a certain predefined 
time e.g. 480ms. The transceiver may also receives signals 
from' other base stations, typically signals on one or more 
broadcast channels e.g. BCCH . These signals as well as 
signals received from the base stations, to which the mobrle 
station is attached are directed to the measurement unrt 21. 
The measurement unit measures a predefined feature of those 
signals as mentioned above - for example the bit error rate 
(BER) of the received signal. The measurement results are 
passed to the control unit 22 which generates appropriate 
Measurement reports in accordance with the used standard. Tne 
m easurement reports are then transmitted to the base 
■ station, s, to which the mobile station is attached. The 

.measurement reports are then used by the network, e.g. to 
' handover or load balancing decisions. 

Th e mobile station MS is arranged to measure and report a 

,„ im BER) for the signals received from 
downlink bit error rate (DL BER) tor a 

, the base station BTS to the controller BSC vra the base 
station BTS by an appropriate measurement report mechan 
For example, in the GSM networks the BER is reported by the 

i I s to the system as TO message .received transmission 
,uality> . The base station is arranged to measure J*' 
Z err r rate ,01 BER) for the transmission received from the 
Hie station. The 0L BER is reported to the BSC rn order to 
be used for statistics and the handover, and-power co.tr-o-1 
b.e. us.ea lui embodiments 
mechanisms. The DL BER may also be used rn of 
of the invention, as will be described later rn thrs 

4. v^-n rts is also arranged to 
, f . r . H on The base station BTb is a-L = 
specification, me Frame 

• ~ a linl ink erasure ration (UL FER) oasea u 
determine a upim* 

indicator (BFI) calculations. 
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According to an embodiment of the invention the UL FER, UL BER 
'and' DL BER are used to estimate the DL FER. In this embodiment 
the estimation is be based on the realisation that the changes 
and/or new features, such as Frequency Hopping and Dynamic 
5 Channel Coding, have the same effect over the Error Correction 
mechanism in the uplink and downlink directions. Therefore the 
change in the indicators is also equivalent. This means that 
the correlation between the BER and the FER in the Uplink will 
be the equivalent to the corresponding correlation of the BER 
10 and the FER in the downlink. Thus by calculating a BER-FER 

correlation in up-link the DL FER can be derived from by means 
of the DL BER. This can be exemplifyind by the equation: 

DL FER = DL BER x UL FER / UL BER 

15 

The required calculations for the estimation may be 
accomplished in the network controller, such as the BSC. 
According to one alternative the calculations are accomplished 
in the base station by the control unit 25 thereof. 

20 

The above embodiment enables use of the FER even with 
terminals that do not support FER reporting, and thereby the 
embodiments enable FER based quality estimation even when such 
mobile stations are used. 

25 

According to an alternative the mobile station determined two 
indicators for the connection quality and is provided with an 
indicator (e.g. UL BER) determined by the base station. In 
this embodiment the mobile station will then determine the 
30 "missing" indicator from the comparison of the three measured 
indicators. In other words, in this case the above presented 
exemplifying equation would be: 

UL FER = UL BER x DL FER / DL BER 
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" ', rhat whilst entoodiments of the 

« should he appelated ^ ^ Lls 

pre sent invention ha,e heen deac^ _ 

—St^Z t Pe o, nse. e.hlp.ent, include 

rlLIs Ith ti*ed lihe connections. 

v hile the above describes 

It ls also hoted herein ^ the re are several 

nfvina embodiments 01 he 
exemplify 1 ^ h may be made to 

Rations and «*^^ rtln , £ ro„ the scope o £ the 
dis closed ^- '^1 the appended claims, 
present invention as de. 
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Claims''"'":'" " 

1. A method in a communication system for estimating a 
network indicator of a communication path between a first 
station and a second station comprising: 

determining at the second station a first indicator of 
the communication path in a direction from the first station 
to the second station; 

determining at the first station a second indicator of 
the communication path in a direction from the second station 
to the first station, said second indicator associating to a 
corresponding feature of the communication path than said 

first indicator; 

determining at the second station a third indicator of 
the communication path in the direction from the first station 
to the second station; and 

estimating the network indicator of the communication 
path in the direction from the second station to the first 
station based on the determined first, second and third 
indicators . 

2. A method according to claim 1, wherein the second station 
comprises a base station of a cellular communication system, 
the first station comprises a mobile station of the cellular 
communication system, the communication path comprises a radio 
link between the stations, the first indicator comprises a bit 
error ratio in.uplink direction,, . the . second indicator 

comprises a bit error ratio in downlink direction; the third 

indicator comprises a frame erasure ratio in uplink direction; 

and the network indicator to be estimated comprises a frame 

erasure ratio in downlink direction. 
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3* A method according to "claim 1 or 2, wherein the estimated 
network' indicator is used for assessing the quality of the 
communication path . 

5 4. A method according to claim 3, wherein voice quality of 
the transmission via the communication path is assessed. 

5. A method according to any of the preceding claims, 
wherein the network indicator is obtained based on a 

10 correlation between the first indicator, the second indicator 
and the third indicator. 

6. A method according to claim 5, wherein the network 
indicator is obtained by multiplying said second indicator by 

15 the third indicator and dividing the result by the first 
indicator. 

7. A method according to any of the preceding claims, 
comprising passing information about the first indicator, the 

20 second indicator and the third indicator to a controller of 
the communication system and computing the network indicator 
by the controller. 

8. A communication system comprising: 
25 a first station; 

a second station; 

a communication path between the fi-r-s-fe and the second 
stations; 

a measurement unit at the second station for determining 
30 a first indicator of the communication path in a direction 
from the first station to the second station; 

a measurement unit at the first station for determining a 
second indicator of the communication path in a direction from 
the second station to the first station, said second indicator 
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„....■., ^V".^., '•••"' : i a -4., ir f» of the communication 

associating 'to = corresponding feature of .. 

path thin said first' indicator; detetmi ning 

a measurement unit at the second station for 
a thit d indicator of the communication path rn the drrectr 

4.^ second station; and 

fr om the first station to th c ^ ^ 

control unit for estimating a furthe 

nath based on the determined first, seco 
communication path Daseu 

third indicators. 

+-o rlaim 8, wherein the 
9 . A education s y stem acco, : .n o i 

second nation comprises a ha = _ ^ 

communication system, the first 
station of the ceilular communication system, 
station -,^1, between the 

_ication path comprises a radio lin* he ^ ^ 

stations, the first indicator comprrses a tit 

the second indicator comprises a ox 
uplink direction, the indic ator comprises a 

rati o in downlink direction; the third i 

ratio m uplink direction, and the 
frame erasure ratio m P down link 

~ a -F-r^-mp erasure ratio xn ^ 
indicator comprises a frame 

20 direction. 

. tion system according to claim 8 or 9, wherein 
xo . A co^unication syste ^ o£ 

the estimated indicator rs used 

the communication path. 

for. obtaining the further indicator. 
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